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Abstract
Measurement in organizational psychology is dominated by the use of approaches that require the
cooperation of a respondent—namely, questionnaires and interviews. The goal of this article is to
increase and improve theuseof unobtrusivemeasures as a supplementalmeans toassess psychological
constructs in organizational research. Specifically, we first illustrate the merit and necessity of utilizing
unobtrusive measures. Next, we review the literature employing unobtrusive measures to assess
psychological constructs and then discuss threats to validity associated with these approaches. Finally,
we offer recommendations to enhance the effectiveness of unobtrusive measures in future research.
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This survey directs attention to social science
research data not obtained by interview or
questionnaire. Some may think this exclusion
does not leave much. It does. Many innovations
in research method are to be found scattered
throughout the social science literature. Their
use, however, is unsystematic, their importance
understated. Our review of this material is
intended to broaden the social scientist’s
currently narrow range of utilized method-
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ologies and to encourage creative and opportu-
nistic exploitation of unique measurement
possibilities. Today, the dominant mass of
social science research is based upon inter-
views and questionnaires. We lament this
overdependence upon a single, fallible method.
Opening lines of the Webb, Campbell,
Schwartz, and Sechrest 1966 book,Unobtrusive
Measures
Nearly 50 years have passed since Webb,
Campbell, Schwartz, and Sechrest’s (1966) call
for researchers to supplement interviews and
questionnaires with unobtrusive measures,
which they define as ‘‘measures that do not
require the cooperation of a respondent and that
do not themselves contaminate the response’’
(p. 2). The central premise of Webb and col-
leagues’ work, summarized in the previous
introductory excerpt, holds true in organizational
psychology research today: measurement is
dominated by approaches that require coopera-
tion of a respondent (e.g., a focal respondent’s
self-report or an alternate respondent who knows
the focal individual; Morgeson et al., 2007; Oh,
Wang, & Mount, 2011; Ones, Dilchert, Viswes-
varan, & Judge, 2007; Zimmerman, Triana, &
Barrick, 2010) and while examples of alternative
approaches are scattered throughout the litera-
ture (e.g., Chatterjee & Hambrick, 2007, 2011;
Chen & Meindl, 1991; McClelland, Liang, &
Barker, 2010; Peterson, Smith, Martorana, &
Owens, 2003), the methodological rigor of some
of these inquiries has been questioned (e.g.,
Hiller & Hambrick, 2005; Hollenbeck, DeRue,
& Mannor, 2006; Lawrence, 1997; Nadkarni &
Herrmann, 2010; Pitcher, Chreim, & Kisfalvi,
2000; Priem, Lyon, & Dess, 1999). Thus, our
purpose mirrors that of Webb and colleagues’:
to provide a systematic review of unobtrusive
measurement that calls attention to the value of
these measures for organizational researchers
and, in light of concerns with the methodological
rigor of these approaches as well as the lack of a
resource that addresses them, offer a guide for
using unobtrusive approaches to generate valid
measures of psychological constructs.
Our review of unobtrusive measurement of
psychological constructs addresses two inter-
related issues facing scholars. First, all methods
have limitations, and thus overreliance on any
one approach limits not only what knowledge
we can gain but also the strength of the
knowledge (Campbell & Fiske, 1959). As
Webb et al. (1966, p. 173) note, ‘‘so long as
one has only a single class of data collection
. . . one has inadequate knowledge.’’ Thus, to
maximize what knowledge we can gain, it is
important for researchers to have an under-
standing of the full complement of techniques
at their disposal. Second, Webb and Weick
(1979) argue that while scholars acknowledge
the need to utilize multiple approaches, so long
as they lack exposure to unobtrusive approa-
ches they may continue to employ the
approaches with which they are familiar and
that they see as dominant in the field. Relat-
edly, without a source to turn to for guidance,
scholars may employ unobtrusive measures in
a way that does not leverage their benefits.
Thus, our review serves not only to highlight
the merit and necessity of utilizing unobtrusive
measures to assess psychological constructs as
an alternative to the dominant approach, but
also offers an organizing framework of the
various unobtrusive measures that exposes
scholars to a variety of alternatives. In doing
so, we discuss specific threats to validity
related to each of the unobtrusive measurement
approaches identified and recommend practices
that can enhance their effectiveness in future
research with a focus on overcoming extant
threats.
Prior to moving forward, we wish to highlight
three points from the Webb et al. (1966) expo-
sition. First, we wish to emphasize that the intent
of our review is not to make a call for replacing
questionnaires and interviews, but rather to call
attention to the merit of utilizing unobtrusive
measures as a supplemental approach. For
example, Insch, Moore, and Murphy (1997) note
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that studying cognitive constructs in leaders
unobtrusively by examining traces of oral and
written communication in sources such as letters
to shareholders and inaugural addresses avoids
problems associated with interacting directly
with the leaders to obtain measures. Similarly,
Chatterjee and Hambrick (2007, p. 362) note that
using evidence that executives leave behind in
their physical environment can ‘‘eliminate
problems of reactivity, demand characteristics,
and researchers’ expectations that can weaken
other methods.’’
Second, Webb and colleagues highlight that
unobtrusive information sources provide insight
on individuals’ values, cognitions, and mental
functioning across a number of settings. As such,
they implore researchers to creatively exploit the
opportunities that these information sources
provide for measurement. In line with their view,
we are hesitant to narrow the scope of our review
from the admittedly broad domain of ‘‘psycho-
logical constructs in organizational research’’ for
fear of providing proverbial blinders that
constrict researchers’ vision with respect to how
they may utilize unobtrusive measurement.
Thus, our review draws from examples of
various psychological constructs (e.g., values,
cognition, personality) in hopes of offering
exposure to, and spurring inventiveness with
respect to the use of, unobtrusive measurement
across a number of research streams within
organizational psychology.
Third, like Webb et al. (1966), we acknowl-
edge that the use of certain information sources
to base psychological assessments may be
questionable on ethical grounds and that
researchers are unlikely to view these questions
with unanimity. Further, technological and
societal changes over time alter what sources of
information researchers can access and the ease
of doing so, in turn giving rise to new ethical
considerations. Nonetheless, we share Webb and
colleagues’ (p. vii) view that ‘‘ethical criteria can
be met without impinging on important interests
of the research subjects’’ when using unob-
trusive measurement. Although a thorough
discussion of the ethics of information use is
beyond the scope of our review, we wish to
emphasize that information used to unobtru-
sively measure psychological constructs should
be used in a way that protects subjects. Thus, as
with any other measurement approach, readers
should consider the principles of the Belmont
Report (The National Commission for the Pro-
tection of Human Subjects of Biomedical and
Behavioral Research, 1979; i.e., respect for
persons, beneficence, and justice) and adhere to
both the American Psychological Association’s
Ethical Principles of Psychologists and Code of
Conduct (2010) as well as institutional review
board policies when gathering data.
Merit and necessity of unobtrusive
measures for studying
psychological constructs
All measurement approaches have strengths
and limitations that researchers must consider.
Because of the difficulty in measuring psy-
chological constructs and the limitations of any
single measurement approach, scholars have
long noted the benefits associated with utilizing
multiple approaches to assess a construct (e.g.,
D. T. Campbell & Fiske, 1959; Edmondson &
McManus, 2007). The benefit of using multiple
approaches is that each approach has strengths
and overcomes certain limitations of other
approaches. If done well, the net result is an
enhanced ability to build knowledge about the
focal construct when multiple approaches are
used. Our focus is on the approach of using
unobtrusive measures, defined as ‘‘measures
that do not require the cooperation of a
respondent and that do not themselves con-
taminate the response’’ (Webb et al., 1966,
p. 2). That is, unobtrusive measures are those
that permit researchers to gain information
about subjects without the researcher, the sub-
ject, or others who know the subject intruding
into the research context (Trochim & Donnelly,
2006). Like all measures, unobtrusive measures
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have strengths that overcome certain limitations
of other approaches.
A first benefit of unobtrusive measures is that
they offer a nonreactive measurement because
the subjects do not realize they are being mea-
sured (Webb et al., 1966;Webb&Weick, 1979).
That is, the subjects are not able to change their
reactions owing to being measured, as may hap-
pen in other approaches. For example, scholars
find that even willing participants may not be
amenable to accurate measurement of certain
psychological constructs because, among other
concerns, subjects: (a) expend considerable effort
managing the impressions that other people have
of them (Day, Schleicher, Unckless, & Hiller,
2002), (b) are prone to alter responses to sensitive
inquires (Seidel & Westphal, 2004; Tourangeau,
Rips, & Rasinki, 2000), and (c) often lack trust
regarding the use of their responses and thus alter
them (Carter, Dala, Lake, Lin, & Zickar, 2011).
Collectively, these concerns threaten validity of
measurement approaches in which the individu-
als realize they are being measured (e.g., Mor-
geson et al., 2007). Worse, the aforementioned
problems are often exacerbated when individuals
are not willing participants (Anseel, Lievens,
Schollaert, & Bhoragwicka, 2010; Becker &
Meyers, 1974; Cycyota & Harrison, 2002, 2006;
Dundon & Ryan, 2010), and organizational
researchers are often faced with attempting to
assess the psychological constructs of individuals
who are less than enthused about participating.
Further, individuals’ reluctance to participate in
measurement may be exacerbated in certain
business climates as increasing scrutiny of their
behaviors may cause them to be even more
skeptical about such inquiries (Anseel et al.,
2010; Cycyota & Harrison, 2006; Hirsch &
Pozner, 2005). In contrast, if the individuals do
not know they are being studied—as is the case
with unobtrusive measures—it is not possible for
them to withhold or alter responses. As a result,
nonresponse and socially desirability biases
associated with the focal individuals are lessened
(Kluemper & Rosen, 2009; Kluemper, Rosen, &
Mossholder, 2012).
A second strength of unobtrusive measures is
that they allow researchers to use a variety of
information as a basis for measuring psycholo-
gical constructs. Given the vast amount of
information available in various forms, the use
of such information as a basis for unobtrusive
measurement can increase the size and diversity
of the samples available to investigators. For
example, Internet websites, particularly those
used for social networking, serve as sources
of information about current and prospective
employees (e.g.,Davison,Maraist,&Bing, 2011;
Davison, Maraist, Hamilton, & Bing, 2012;
Kluemper & Rosen, 2009; Kluemper et al.,
2012). As such, these sources offer potential for a
broader assessment of candidates. Not only can
employers ascertain what candidates are like
when they are not trying to manage impressions
during an interview, but using websites also
allows organizations to assess a larger number of
candidates than is possible with time-consuming
face-to-face interviews. Simply put, information
on the Internet serves as an alternative means to
assess individuals and allows for assessing a
larger number of individuals in less time than in
person. These same benefits may be afforded
to scholars given both the increasing access to
such information and advances in technology
to capture it (see also, Back et al., 2010; Cohn,
Mehl, & Pennebaker, 2004; Mehl & Pennebaker,
2003b).
Third, the increasing availability of unob-
trusive information sources allows researchers
to expand inquiries to alternative samples
and periods. The former issue is beneficial in
assessing generalizability and external validity
(D. T. Campbell & Fiske, 1959; Edmondson &
McManus, 2007). That is, since both a greater
amount and a wider variety of data is available—
rather than limiting the sample to a single
context because of various constraints associated
with time and cost of conducting such inqui-
ries—scholars can access various sources in a
timely and cost-efficient manner. Further, this
approach allows scholars to assess whether find-
ings hold across different contexts. The latter
Hill et al. 151
issue, that archiving of data enables researchers
to investigate phenomena longitudinally by
accessing information over time, is beneficial
in that longitudinal investigations may not be
practical with other measurement approaches
due to the time- and cost-prohibitive nature of
conducting such inquires as well as the difficul-
ties researchers face with subject mortality in
longitudinal studies (Cook & Campbell, 1979).
Not only are such archival sources becoming
more widely available with advances in technol-
ogy (Zickar & Carter, 2010), but the increasing
reliance on technology in the workplace also
serves to create an information trail that may
be fruitful for researchers. As this information
is stored over time, researchers may be able to
use the information for longitudinal research.
Such information may be particularly prevalent
in public companies and governmental agencies
that are required to make certain information
available (e.g., certain personal files, memos,
e-mails, text messages on company phones).
Unobtrusive measures serve as means to use this
information to assess individuals’ psychological
constructs and subsequently link to a variety of
outcomes.
In sum, unobtrusive measures have a number
of merits: they offer nonreactive measurement
and hence avoid concerns with reluctant or
compromised respondents, they allow research-
ers to utilize vast sources of available informa-
tion, and they allow extension to alternative
samples and periods. Given the issues that
unobtrusive measures address, it is perhaps not
surprising that these approaches have become
the norm in research on executive psychology
(Carpenter, Geletkanycz, & Sanders, 2004;
Finkelstein, Hambrick, & Cannella, 2009). That
is, since executives are reluctant to participate in
scholarly interviews, allow scholars to directly
observe their actions, or respond to ques-
tionnaires (e.g., Cycyota&Harrison, 2002, 2006;
Hambrick & Mason, 1984; Mintzberg, 1973;
Norburn, 1989; Pettigrew, 1992) unobtrusive
measures are particularly prevalent as means to
overcome these limitations. As we highlight
unobtrusive measures employed in the literature,
we draw heavily on examples from the context of
executives because unobtrusive measures are
more widely applied in that research stream than
in investigations of individuals at lower levels of
the firm. Further, a number of important areas
remain understudied because researchers face
difficulties with access to and/or reluctance of
respondents (Dundon & Ryan, 2010; Kriauciu-
nas, Parmigiani, & Rivera-Santos, 2011; Peter-
son, Smith, & Martorana, 2006) as well as with
measuring certain constructs via interview and
survey (Day et al., 2002; Morgeson et al., 2007;
Seidel & Westphal, 2004; Tourangeau et al.,
2000). Although we rely heavily on examples
from the executive literature, we note several
examples from investigations at lower levels of
the organization, where unobtrusive measures
are increasingly utilized in investigations of
psychological constructs (e.g., Kluemper &
Rosen, 2009; Kluemper et al., 2012).
Unobtrusive measures can be valuable or
even necessary in building knowledge in a
number of research streams to overcome various
difficulties. For example, Bolino, Kacmar,
Turnley, & Gilstrap (2008, p. 1089) note that
despite a wealth of research on impression
management tactics, research on ‘‘exemplifica-
tion, supplication, and intimidation have been
addressed far less frequently’’ while ‘‘excuses,
justifications, self-handicapping, and apologies
have generally been ignored.’’ It may be that the
less frequent research of these impression
management tactics is because it is harder to get
subjects to respond to inquiries about their use of
such tactics. Unobtrusive measures that use
alternative information sources may be benefi-
cial in gaining insight in these hard-to-access
areas of impression management. Similarly,
unobtrusive measures may be valuable to other
research streams where problems with question-
naire and interview responses make measure-
ment difficult, including unethical behaviors
like fraud and corruption (Ashforth, Gioia,
Robinson, & Trevino, 2008; DeCelles, DeRue,
Margolis, & Ceranic, 2012; Zahra, Priem, &
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Rasheed, 2005), psychological responses to trau-
matic incidents like 9/11 (Cohn et al., 2004;
Mehl & Pennebaker, 2003a), ostracism (D. L.
Ferris, Brown, Berry, & Lian, 2008), and views
of the opposite gender (Vecchio, 2002). Investi-
gations of constructs where evolution over time
is an important element such as reputation (G.
R. Ferris, Blass, Douglas, Kolodinsky, & Tread-
way, 2003; Zinko, Ferris, Blass, & Laird, 2007)
and popularity (Scott, 2013) seem particularly
apt for unobtrusive measurement as well given
subject mortality constraints facing other
methods.
An overview of unobtrusive
measures in extant research
In this section, we focus on summarizing the
logic connecting the information source to the
subsequent measure and on providing examples
of each source. As such, we withhold critique of
the measures until later in the manuscript.
While other organizing structures are possible,
we follow the logic of using the information
source as a classification structure (Combey,
1980; Galtving, 1967). Thus, we distinguish the
use of two information sources of unobtrusive
measures—language and behaviors. Language-
based measures include a broad group of tech-
niques employed to assess constructs using
written or spoken words while behavior-based
measures include a broad grouping of tech-
niques employed to assess constructs using
information on how individuals behave (i.e.,
what they have done or how they have acted).
Language-based measures
Research that utilizes language as a measure of
psychological constructs is based upon the belief
that peoples’ linguistic style typically reflects
their underlying psychological characteristics
(for a recent review, see Pennebaker, Mehl, &
Niederhoffer, 2003). That is, because written and
spoken words are ‘‘a form of expressive beha-
vior’’ that reflect the psychological constructs of
an individual that are ‘‘the most dominant and
consistent’’ (Chatterjee & Hambrick, 2007, p.
364), analyzing language use may provide
insight into these constructs. Similarly, using the
written and spoken words drawn from other
sources in reference to the individual may pro-
vide similar insight. With recent advances in
technology, analyzing sources such as text
messages, e-mails, and information posted
online in the form of blogs, microblogs, and
video blogs (‘‘vlogs’’) is increasingly becoming
viable (Davison et al., 2011; Davison et al.,
2012; Kluemper & Rosen, 2009; Kluemper
et al., 2012). Such sources of information may
be of value for generating language-based mea-
sures of individuals’ psychological constructs
as well.
After obtaining a sample of language usage,
language-based measures are typically dev-
eloped through content analytic techniques
(Duriau, Reger, & Pfarrer, 2007; Pennebaker
et al., 2003). Although technological advances
may increase the ease of conducting computer-
aided content analyses (Short, Broberg, Cogliser,
& Brigham, 2010; Short & Palmer, 2008),
several scholars employ human coders as well
to develop measures (e.g., Hambrick & Abra-
hamson, 1995; House, Spangler, & Woycke,
1991; Peterson et al., 2003). Scholars also utilize
both methods in efforts to cross-validate mea-
sures prior to use in subsequent analyses.
Regardless of whether using computer-aided
analysis or human reviewers to code the infor-
mation, each approach is amenable to reliability
and validity estimations to establish whether the
use of the measure is warranted.
Three sources are utilized to develop
language-based methods (see Table 1.) First,
scholars use words written or spoken by a focal
individual to assess his or her underlying psy-
chological constructs. Much like using informa-
tion from a traditional interview setting of the
focal respondent, utilizing an individuals’ words
is beneficial in that this approach provides a
direct assessment of the population of interest
(Dobbins, Lane, & Steiner, 1986). For example,
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a variety of sources are used to develop measures
based on the language used directly by an
individual but not collected by a scholar who
was interviewing the subject, including public
speeches (Rovenpor, 1993; Winter, 1987b),
meeting minutes (Golden-Biddle & Rao,
1997), and words used in unstructured social
interactions (Gibson, Fiedler, & Barrett, 1993;
Ickes, Reidhead, & Patterson, 1986; Mehl, Gosl-
ing, & Pennebaker, 2006) as well as analysis of
written statements in diaries and autobiographi-
cal statements (Brundin & Nordqvist, 2008;
House et al., 1991; Pennebaker & King, 1999;
Vazire & Gosling, 2004; Winter, 2005). Simi-
larly, websites such as YouTube that contain
videos of individuals may serve as a source
of information from which to assess the
psychological constructs of the individual,
as may personal statements available through
sources such as Facebook, LinkedIn, Mon-
ster.com, or even e-mails.
Second, language accredited to a focal indi-
vidual that is at least partially attributable to
other individuals serves as a source from which
to assess the psychological constructs of the
focal individual. For instance, letters to share-
holders and proxy statements (D’Aveni &
MacMillan, 1990; Nadkarni & Narayanan,
2007a; Short & Palmer, 2008), which are typi-
cally crafted either by public relations staffers or
in a joint effort of individuals (Rovenpor, 1993;
Salancik &Meindl, 1984), are often attributed to
the CEO and utilized to assess his or her psy-
chological constructs. Similarly, such sources
Table 1. Language-based methodologies employed to assess constructs.
Theoretical logic Information sources Examples
One’s linguistic style typically reflects
his or her actual psychological
constructs
1. Words written or
spoken directly by an
individual
 Transcriptions of spoken
statements (Chatterjee &
Hambrick, 2007; Golden-Biddle &
Rao, 1997; Rovenpor, 1993;
Winter, 1987b)
 Written samples (House et al.,
1991; Pennebaker & King, 1999;
Vazire & Gosling, 2004)
 Words used in social interactions
(Gibson et al., 1993; Ickes et al.,
1986)
2. Language accredited to
the individual but at least
partially attributable to
others
 Letters to shareholders
(Bettman & Weitz, 1983;
D’Aveni & MacMillan, 1990;
McClelland et al., 2010)
 Proxy statements (Nadkarni &
Narayanan, 2007a; Short &
Palmer, 2008)
Statements made by others about the
individual provide insight into the
individual’s psychological
constructs as viewed by those who
interact with him or her
1. Comments made in
reference to the
individual by other
individuals
 Colleagues (House et al., 1991;
Simonton, 1986, 1988)
 Scholarly observers (Peterson
et al., 2003)
 Media reports (Brown & Sarma,
2007; Hayward & Hambrick,
1997; Jin & Kothari, 2008)
 Legal documents (Alison et al.,
2001; Langton & Piquero, 2007;
Wheeler et al., 1982)
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have also been used to assess the psychological
constructs of the broader group of executives on
the top management team. As McClelland et al.
(2010, p. 1261) note ‘‘strong arguments’’ can be
made in favor of such attributions since execu-
tives are legally responsible for such communi-
cations; it can therefore be assumed that they
review and have ultimate say about their content.
Further, the fact that ‘‘considerable research has
been published in the past’’ using this informa-
tion ‘‘attests to their reliability as sources’’
(2010, p. 1261). Examples of measurement
based upon language accedited to a focal indi-
vidual that is at least partially attributable to
other individuals have been primarily confined
to research at the level of top management; still,
documents produced at least partially in colla-
boration with other individuals occur at many
levels of the organizational hierarchy, and these
documents may provide insight into the
author(s) psychological constructs. Further, the
logic that McClelland and colleagues apply to
executives—that the subject’s or subjects’
responsibility for the content of the communi-
cation indicates the communication is a reliable
source of insight on certain psychological con-
structs—would be similar across levels of the
organization and perhaps even hold greater
validity outside of the executive setting. That is,
the fact that an individual or group of individuals
is responsible for producing the content provides
a link between the subject(s) and the subsequent
use of the content to measure psychological
constructs. Further, the connection between the
subject(s) and content may be stronger at lower
levels of the organizational hierarchy given that
these individuals may be less likely to be able to
rely on ghost writers to produce the content.
Third, scholars use statements made by others
about an individual to gain ‘‘direct insight into the
type of person’’ the individual is as assessed by
those who interact with him or her (Malmendier
& Tate, 2008, p. 38). For example, information
may be drawn from statements made by
colleagues (House et al., 1991; Simonton, 1986;
Stiles, 2001), media reports (Brown & Sarma,
2007; Hayward & Hambrick, 1997; Jin &
Kothari, 2008), biographers (Simonton, 1988;
Winter, 2005), and even customers (Mount,
Barrick, & Strauss, 1994). Scholars have even
utilized information as diverse as police reports
(Alison, Snook,&Stein, 2001) and presentencing
investigative reports provided to judges (Langton
& Piquero, 2007; Wheeler, Weisburd, & Bode,
1982) to gain insight into the psychological
constructs of individuals convicted of crimes.
Other potential avenues exist, including using
websites, to ascertain statements that individuals
make about a focal other as well as analyzing
supervisors’ comments contained in performance
appraisals and exchanges in company e-mails
that reference other individuals.
Behavior-based measures
The second category of unobtrusive measures
utilizes behaviors to assess underlying psycho-
logical constructs. Behavior-based measures
build upon behavioral consistency theories,
which argue that how individuals behave is both
consistent across situations and is indicative of
underlying psychological constructs that drive
the behaviors. Thus, scholars who base measures
upon individual’s behaviors argue that the
behaviors provide insight into the underlyingpsy-
chological constructs that drove the individual to
act in such a manner (Allport, 1937; Brunswik,
1956; Funder & Colvin, 1991; Goffman, 1959;
Hambrick & Mason, 1984). For example, given
the riskiness associated with flying, the behavior
of pursuing a pilot’s license may provide insight
into the individual’s risk tolerance (Cain &
McKeon, 2012). Similarly, behaviors such as
stock-option exercises (T. C. Campbell,
Gallmeyer, Johnson, Rutherford, & Stanley,
2011;Malmendier & Tate, 2005, 2008), personal
investment strategies, entrepreneurial activities,
as well as smoking and drinking alcohol (Barsky,
Juster, Kimball, & Shapiro, 1997; Cronqvist,
Makhiga, & Yonker, 2012) have been used to
measure various psychological constructs of
focal individuals as have prior experiences such
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as having a background in entrepreneurial
finance, an advanced educational degree, or
attending Ivy League Universities (Dalziel,
Gentry, & Bowerman, 2011). Other examples
include employing information drawn from GPS
software and employment records,which provide
insight on how individuals behave, such as in
patterns of movement (GPS) or prior actions in
the workplace (employment records).
After obtaining a sample of behaviors,
measures are created in various ways such as by
counting instances, using relative ratio or fre-
quency of behaviors, and employing indexes of
behaviors. Final measures are based upon both
single-item measures as well as the use of mul-
tiple measures summated in the same fashion as
is common in creating a multi-item question-
naire. Although a thorough discussion of psy-
chometric practices is outside the scope of
this article, we address this issue in more detail
in the Recommendations section.
Examples of behaviors utilized in extant
research to unobtrusively measure individuals’
psychological constructs are highlighted in Table
2. As the table illustrates, a variety of behaviors
are used to assess individuals’ psychological
constructs. For instance, both Winter (1980) and
House et al. (1991) analyze the war entry and
avoidance behaviors of U.S. presidents, while
others utilize sources as diverse as how individ-
uals lay out their personal web pages (Vazire &
Gosling, 2004) or bedroom and office spaces
(Gosling, Ko, Mannarelli, & Morris, 2002), and
the length of biographical statements submitted
to trade publications (Rovenpor, 1993). Simi-
larly, scholars use individuals’ consumption,
donation, and pastime practices (Aaker, Benet-
Martinez, & Garolera, 2001; Barsky et al.,
1997; Cain &McKeon, 2012; Chin, Hambrick,
& Trevino, 2013) as well as whether the indi-
vidual has children (Dahl, Dezso, & Ross,
2012) to assess underlying constructs. Ulti-
mately, the sources of information from which
scholars could draw to identify individual
behaviors are substantial; any source of infor-
mation regarding individuals’ behaviors could
be utilized as a measure of an underlying char-
acteristic. For example, advances in technology
Table 2. Behavior-based measures employed to assess constructs.
Theoretical logic Information sources Examples
Analyzing behaviors provides insight
into the underlying psychological
constructs that drove the individual
to act
 Behaviors of an
individual
 Investment decisions (Malmendier &
Tate, 2005, 2008; T. C. Campbell et al.,
2011)
 War entry/avoidance (House et al.,
1991; Winter, 1980)
 Arrangment of personal spaces
(Gosling et al., 2002; Vazire & Gosling,
2004)
 Personal practices (Aaker et al., 2001;
Cain & McKeon, 2012)
Analyzing behaviors of a collective (e.g.,
group, organization) provides insight
into the psychological constructs of
individuals in the collective because:
1. People inject a great deal of
themselves into the collective
2. Behaviors of a collective are in
large part determined by
individuals
 Behaviors of a
collective
attributed to an
individual
 Organizational compensation practices
(Chatterjee & Hambrick, 2007, 2011;
Hayward & Hambrick, 1997)
 Use of official titles (Finkelstein, 1992;
Harrison et al., 1988)
 Layout of organizational documents
(Chatterjee & Hambrick, 2007, 2011)
 Performance (Hayward & Hambrick,
1997)
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contain archiving capability such as digital
video recording (DVR) and global positioning
systems (GPS) as well as tracking of Internet
browsers and cell phones, which may enable
the use of more behavior-based measures,
particularly as these technologies become
increasingly employed. Data mining experts
are already using this information in practice,
and scholars may be able to follow suit.
A related approach to using individual beha-
viors for unobtrusive measurement is the use of
behaviors of collectives of individuals. These
collective behavior-based measures build upon
the rationale that underlying psychological con-
structs are reflected in behaviors. However, the
information used to assess an individual’s under-
lying psychological constructs is drawn from the
behaviors of a collective to which the focal
individual belongs rather than the individual’s
behaviors directly. Scholars offer two arguments
as to why utilizing collective-level behaviors is
viable for assessing psychological constructs of
individuals within that collective. First, collec-
tives may become reflective of their members,
such as organizations becoming reflective of
their employees, particularly those in leadership
roles (Hambrick & Mason, 1984; Schneider,
1987). Thus, analyzing the behaviors of such
collectives may provide insight into the psycho-
logical constructs of individuals within the
collective. Second, a collective’s behaviors are
in large part affected by the behaviors of individ-
uals within the collective, particularly those in
decision-making positions (Carpenter et al.,
2004; Finkelstein et al., 2009; Hambrick, 2007;
Schneider, Goldstein, & Smith, 1995). Accord-
ingly, the behaviors of a collective may be
indicative of the individuals’ underlying
personal psychological constructs that drive the
collective to behave in such a manner.
The reasoning, then, is similar—the behaviors
of collectives are reflective of their individual
members, and individual members’ behaviors
drive the behaviors of the collective. Southwest
Airlines serves as an example that underscores
both arguments. Not only does the culture at
Southwest attract certain types of individuals,
but employee behaviors and the organization’s
selection processes have reinforced this practice
over time as well. As such, Southwest’s beha-
viors may indicate the psychological constructs
of individuals the company employs. While the
foregoing example focused on the organizational
level, the same arguments apply to organizational
subgroups such as departments and work teams
(e.g., Dougherty, 1992). For clarity, we refer to
collective-based measures as anytime informa-
tion about a collective of individuals serves as the
source from which to assess a construct for an
individual in the collective.
Multiple collective-level behaviors have
been used to measure psychological constructs,
particularly for leaders of the collective such as
executives. For example, Chatterjee and Ham-
brick (2007, p. 363) utilize the prominence of
the CEO’s photograph in an organization’s
annual report to measure narcissism based upon
the premise that a ‘‘highly narcissistic CEO will
seek a great deal of visibility’’ in company
documents like the annual report as both an
‘‘exercise of vanity and a strong declaration that
he or she is more important than all others in the
firm.’’ Similarly, scholars have analyzed the
number of official titles bestowed on individu-
als by their organizations as a measure of the
individual’s power (Finkelstein, 1992; Harri-
son, Torres, & Kukalis, 1988) and a firm’s
industry-adjusted investment levels to assess
the optimism of a CEO (T. C. Campbell et al.,
2011). In both instances, the argument is that
the organizational-level behavior utilized was
indicative of the underlying psychological
constructs of an individual within the organi-
zation; further, the individual influences the
variable to some degree. Due to the depth of
available collective-level information, scholars
have a variety of options from which to base
unobtrusive measures of psychological con-
structs. For example, Chin et al. (2013) use the
degree to which an individual supports the
Democratic or Republican political party tomea-
sure the individual’s liberalism/conservatism.
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Threats to the validity of
unobtrusive measures
Although a number of language- and behavior-
based sources are available to use in unobtrusive
measurements of individuals’ psychological con-
structs and scholars increasingly employ such
sources, questions have been raised regarding the
rigor of inquiries using these approaches (Hiller&
Hambrick, 2005; Hollenbeck et al., 2006; Jin &
Kothari, 2008; Nadkarni & Herrmann, 2010;
Pitcher et al., 2000). We highlight these questions
and note the associated threats to the validity of
unobtrusivemeasures of psychological constructs.
Establishing theoretical linkages and
eliminating alternatives
The major question facing users of unobtrusive
measures is the difficulty of providing a ratio-
nale connecting the measure to the construct that
the measure is attempting to assess while
simultaneously ruling out other constructs. Thus,
a two-part issue arises: providing a theoretical
rationale and eliminating alternative explana-
tions based upon a similar rationale. With
respect to the former issue, theory supporting the
use of a measure of an underlying characteristic
is essential. Not only does explaining the theore-
tical link between the construct and the measure
help justify the use of the measure to a discern-
ing reader, but it also establishes that the
construct of interest is being meaningfully
assessed (Bagozzi & Phillips, 1982; Blalock,
1971; Edwards & Bagozzi, 2000). That is, theory
helps to establish face and content validity and a
logical form of discriminant validity by estab-
lishing that the measure logically taps the
construct (Hinkin, 1995; Lawshe, 1975).
However, it may be difficult for theory alone
to rule out alternatives and hence establish
discriminant validity. Consider for example, the
possessive words ‘‘my’’ and ‘‘mine’’ and first-
person singular pronouns ‘‘I,’’ ‘‘me,’’ and
‘‘myself’’ that have been utilized to measure
Machiavellianism (Ickes et al., 1986) as well as
both narcissism (Chatterjee & Hambrick, 2007;
Raskin & Shaw, 1988) and self-confidence
(Liu, Taffler, & John, 2009; Rovenpor, 1993).
Theoretical rationales may support the notion
that possessivewords appear in linguistic patterns
because of each of these psychological con-
structs. As a result, it is difficult to determine
which characteristic the measure is assessing, a
fact that threatens the validity of the measure
since it cannot be determined which construct is
being measured (D. T. Campbell & Fiske, 1959;
Whitley, 2002). Another example is the use of
an individual’s stockportfolio decisions as amea-
sure of self-confidence (i.e., the timing of stock
option exercise, the purchase and sale of stock
in their companies; Malmendier & Tate, 2005,
2008). Although the theoretical rational behind
the use of these measures may be sound—that
stock portfolio decisions reflect individuals’
confidence in their knowledge of, or ability to
increase, the future value of the stock—there are
nonetheless other interpretations for such
decisions. Portfolio decisions may reflect psy-
chological constructs of the individual like opti-
mism, procrastination, or risk tolerance and/or
reflect such elements as the use of inside informa-
tion to create wealth, the presence of other items
in the individuals’ investment portfolios, or the
optimizing of income tax burdens (T. C. Camp-
bell et al., 2011; Jenter, 2005; Jin & Kothari,
2008). It may even be an explanation outside the
business realm such as the need to pay for a per-
sonal expense like a down payment on a home,
medical bills, or tuition for a child in college.
As such, the fact that decisions to exerciseoptions
or purchase additional stock may also reflect
various factors both endogenous and exogenous
to the individual decreases the validity of the
measure because it is not possible to determine
whether the behavior results from a particular
characteristic (here, self-confidence).
While the issue of discriminant validity in
the examples of possessive pronoun usage and
stock portfolio behaviors is partially abatable
methodologically (e.g., through factor analyses;
Hinkin, 1995, 1998), it may be difficult to rule
158 Organizational Psychology Review 4(2)
out alternative constructs that the unobtrusive
measures also assess and hence to isolate the
measure of the focal construct. In particular,
language-based sources that donot come from the
focal individual and behavior-based measures
that use information at the collective level face
difficulties with ruling out alternatives because
the distal nature of the information sources from
the construct introduces additional error. With
respect to collective behavior-based measures,
their use may constitute an ecological fallacy in
which observations of a collective are assumed
to hold for individuals within the collective
(Robinson, 1950), as is the case when inferences
about individuals’ psychological characteristics
are deduced from the information about their
group (see Piantadosi, Byar, & Green, 1988, for
a thorough review). Careful consideration should
be given to whether this assumption holds true.
Similarly, when using language-based sources
that do not come directly from the focal individ-
ual, care should be exercised with respect to
whether the assumption regarding the collective
outcome adequately represents the individual.
When using words written or spoken directly by
a focal individual, the fact that the population of
interest (i.e., the individual) is assessed directly
can help to eliminate alternatives (Dobbins
et al., 1986) and avoid ecological fallacy.
Objectivity of source
A second obstacle for researchers in using
unobtrusive measures is the objectivity of the
information source from which the information
was drawn. By objectivity, we mean whether the
information source possesses the qualities of
being accurate and unbiased. If the source is not
accurate and unbiased, the degree to which the
measure actually assesses the individual’s psy-
chological constructs will be compromised. As
an illustration, researchers find that people
engage in high degrees of impression manage-
ment (Day et al., 2002), so both their written and
spoken words as well as the impressions they
present to others and their behaviors may not
reflect their true nature. Instead, words, impres-
sions, and behaviors reflect how the individual
wants to be perceived (Peluchette, Karl, & Rust,
2006). This problem is well noted in ques-
tionnaire and interview approaches in that
impression management or social desirability
biases may decrease the validity of measurement
(Cook & Campbell, 1979). However, impression
management and social desirability concerns
may also plague unobtrusive measures: because
individuals intentionally manage impressions,
the validity of information sources may likewise
be compromised since the measure may be based
on information that is less than accurate and
contains bias (e.g., Brown & Sarma, 2007;
Malmendier & Tate, 2005). For example, people
have much to gain by portraying specific images
in order to affect outcomes such as their com-
pensation and their ability to secure employment
(Bolino et al., 2008). As a result, basing assess-
ments of underlying psychological constructs on
potentially inaccurate and biased information
decreases the validity of the measure. In particu-
lar, proxy statements, press releases, letters to
shareholders, and board meeting minutes are
typically edited to portray the organization and its
executives in a particular light, depending on the
situation (McEachern, 1998; Roverpor, 1993;
Salancik & Meindl, 1984). Thus, the use of these
sources in assessments of executive psychological
constructs, as is commonplace, may introduce
confounds into themeasures that threatenvalidity.
The same problem extends to the use of infor-
mation sources at lower levels of the organiza-
tional hierarchyaswell since e-mails,memos, and
other correspondence may be subject to personal
manipulations. As such, like questionnaires and
interviews, social desirability and/or impression
managementmay threaten the validity of unobtru-
sive measures based upon these sources.
Similarly, questions exist regarding the
objectivity (i.e., the accurate and unbiased nature)
of using the words of others to assess a focal
individual’s psychological constructs. Although
gaining an alternative assessment may be the
strength of this methodology, the validity of
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these measures decreases when the objectivity of
the sources is limited by inaccuracy and/or bias.
Consider the use of media reports as a case
in point. Although the media should offer an
objective assessment of the situation that closely
reflects actual events, whether the media does
present an objective view is debatable, particu-
larly in light of the rise of news-based entertain-
ment shows that may present slanted coverage
to generate an audience (Gans, 2005; Koh,
2010). Further, individuals may engage in beha-
viors that bias media accounts (Westphal &
Deephouse, 2011; Westphal, Park, McDonald,
& Hayward, 2012). The same may be said of
using such sources at lower levels in the organiza-
tionwhere individuals may paint others in amore
favorable or negative light for various reasons
(Bolino et al., 2008). Thus, measures based on
this inaccurate and biased information in turn
threatens the validity of the resulting measures.
For instance, consider the use of presentencing
investigative reports provided by prosecuting and
defending attorneys (e.g., Langton & Piquero,
2007; Wheeler et al., 1982). Although these
reports offer information on individuals in the
court cases that is otherwise difficult to obtain,
it is possible that both prosecuting and defending
legal teams are not objective information sources
with respect to a client/criminal. Independent of
actual intent to present information in an inaccu-
rate and biased fashion, human beings are imper-
fect and their statements and assessments are
imperfect representations of reality (Chen &
Meindl, 1991; Hamilton & Zeckhauser, 2004;
Winter, 1987a), a fact that may further hinder the
validity of using such assessments.
Context
A third concern with using unobtrusive measures
is that contextual effects bias information
sources. For instance, individuals and/or collec-
tives ‘‘may vary the content of their message
depending on the particular audience, time, or
setting’’ (Rovenpor, 1993, p. 37). For example,
individuals may wish to ‘‘hype major events’’
and/or ‘‘project an aura’’ at a particular time to
affect the outcome of future events (Brown &
Sarma, 2007, p. 363). Consider measures based
upon political speeches (e.g., DeGroot, Aime,
Johnson, & Kluemper, 2011; House et al., 1991;
Winter, 1987b, 1993) which are noted for being
altered to a large degree based upon contextual
factors such as timing and audience (Morris,
2001; Westphal & Deephouse, 2011; Williams,
1981). Accordingly, measures developed based
upon this information may reflect contextual
components that increase the noise associated
with the assessment of the intended construct.
Scholars must consider the original purpose of
the information source to determine whether that
information is a good source from which to
measure the intended construct. The likelihood
is that unobtrusive information sources are
produced with other purposes in mind—that is,
words utilized are not chosen with the purpose of
allowing assessment of personal psychological
constructs. In the same fashion, behaviors are not
undertaken to allow subsequent analysis. Thus,
the reason that the information was documented
is an important contextual consideration. In sum,
scholars need to consider both context and
whether a factor associated with the informa-
tion systematically affects whether the infor-
mation serves as a good source for unobtrusive
measurement.
Sample selection and availability
Fourth, sample selection and availability are
threats that relate to the two previous concerns
(objectivity of the source and context). Given
that unobtrusive measures can only be applied to
instances when information is available, a natu-
rally occurring selection bias happens that can
decrease the value of such measures (Hamilton
& Zeckhauser, 2004). For instance, information
availability may serve to bias measurement; a
reclusive individual (e.g., Howard Hughes) may
have fewer sources from which to draw while an
individual who makes information widely
available (e.g., Kim Kardashian) would have
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more information from which to draw (Winter,
2005). Likewise, other factors may skew the
availability of information, such as choices with
respect to keeping or deleting archival informa-
tion (J. Edgar Hoover, as an extreme example).
As a result, sample selection and availability
often work hand in hand—systematic variance in
the availability (or lack thereof) of sources from
which to draw is likely, and the sources available
may be biased or possess limited information.
As a case in point, in the US, laws require that
public corporations report the annual salary of top
earners. Not only does this differ systematically
from private firms, which are not required to
share such information, thus creating a naturally
occurring selection bias, but also public corpo-
rations often do not report how often or in what
increments these top earners receive their pay. If
compensation-related decisions such as annual
pay amounts and stock option exercise are indeed
indicative of underlying psychological constructs
(Chatterjee&Hambrick, 2007, 2011;Hayward&
Hambrick, 1997; Malmendier & Tate, 2005,
2008), it may be possible that how such informa-
tion is reportedconfounds accuratemeasurement.
That is, the timing of data reporting regarding
individual’s behaviors (e.g., taxes; Jin &Kothari,
2008) and the lumpiness of information reporting
(e.g., option exercises are reported in aggregate
over a year, not in increments throughout the
year) may affect the degree to which scholars can
relate the information to an underlying individual
construct. Further, evenwhensimilar information
is available, reporting it is not always uniform in
timing, scope, or format. Since only certain infor-
mation is available and selection is based upon its
being available, the accuracy of unobtrusive
measures may be compromised to some degree
by sample selection and availability.
Parsing out the individual
A last problem with unobtrusive measures is that
in certain instances it is difficult to parse out the
effect of individualmembers. Themost prevalent
example is using collective-level information in
which the degree towhich the information is indi-
cative of the individual may be tenuous. For
example, researchers find that various members
within an organization or group affect the beha-
vior of that collective, particularly those in
decision-making roles (e.g., Dougherty, 1992;
Finkelstein et al., 2009; Johnson, Schnatterly, &
Hill, 2013). However, it may not be possible to
identify the unique contributions of certain mem-
bers, and thus our ability to assess individual psy-
chological constructs from collective-level data
is limited. That is, assigning information to a
single individual despite the joint nature of the
informationwithout adjusting for the individual’s
relative contribution decreases the validity of
such assessments. This is problematic for
research aimed at extending the impact of
psychological constructs of individual group
members, such as to non-CEO members of the
top management team (e.g., Aime, Johnson,
Ridge, & Hill, 2010; Menz, 2012). For example,
an emerging research stream focused on the traits
of the chief operating officer (COO) has devel-
oped (Hambrick & Cannella, 2004; Zhang,
2006) while other researchers have extended
research of psychological constructs to the chief
financial officer as well (CFO; Glaser, Schafers,
& Weber, 2008; Jensen & Zajac, 2004). If a
researcher was interested in the effects of a group
as a whole, certain language-based and collective
behavior-based measures may be useful for
group-level measures but may not be viable, or
least may contain additional noise, for individual
analyses.
Recommendations to enhance
unobtrusive measurement of
psychological constructs
All measurement approaches have both merits
and limitations. Regardless of approach, it is
important that scholars understand how to
use the measures effectively to accentuate the
positive aspects and avoid as many pitfalls as
possible. With this in mind, we recommend
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some practices to employ that can enhance the
effectiveness of unobtrusive measurement of
psychological constructs. These practices are
summarized in Table 3.
Two foundational recommendations:
Theoretical and methodological grounding
Critiques of unobtrusive measures often note the
lack of theoretical and methodological rigor;
hence, we foremost recommend practices for
addressing these interrelated concerns that are
foundational to goodmeasurement. A theoretical
rationale should be provided to connect the
measure to the construct the measure is purport-
edly assessing (Bagozzi & Phillips, 1982; Bla-
lock, 1971; Edwards&Bagozzi, 2000).Although
using theory to connect the measure to the con-
struct being assessed is a normative imperative,
this imperative is at times not met. For example,
Hiller and Hambrick (2005) note that investiga-
tions of hubris—many of which have been
conducted using unobtrusive measures (e.g.,
Bollaert&Petit, 2010;Hill,Kern,&White, 2012;
Petit & Bollaert, 2012)—have been marked by a
lack of rigorous psychological grounding. Bene-
fits of unobtrusivemeasurementmaybe lost if the
measures are not well grounded, as theory helps
to establish face and content validity (Hinkin,
1995; Lawshe, 1975), thus providing the logic
supporting the notion that the construct is being
tapped by the measure. The need for theoretical
grounding is perhaps most glaring in areas in
which a psychological construct of an individual
is measured from information that is collective in
nature—whether that is language or behaviors—
as such situations need two layers of theoretical
linkages: first, theory linking the information
utilized to the construct; and second, theory
linking the collective-level information to the
individual, which may constitute an ecological
fallacy. Alternately, collective-level information
can be used to measure collective-level con-
structs (e.g., group values or cognitions), and an
appropriate theoretical rationale must be pro-
vided to remove the potential confound of
inferring individual constructs from collective
information.
Unobtrusive measures also need firm metho-
dological grounding.We note several approaches
for providing methodological rigor for an unob-
trusive measure. As Webb et al. (1966, p. 174)
note, unobtrusive measures by their very nature
possess ‘‘more rival plausible hypotheses,’’ and
hence ‘‘more risk’’ than do other quantitative
approaches. Plainly put, unobtrusive measures
may face concerns that themeasure is not tapping
the focal construct in isolation, but rather is tap-
ping a similar or different construct. Yet, like
qualitative approaches that are subject to similar
concerns, steps can be taken to help isolate the
phenomenon of interest (Bansal & Corley, 2011,
2012). While the most ardent skeptic may never
be swayed and not all possible alternatives
may be ruled out, we note three primary ways
to accumulate evidence that an unobtrusive
measure is assessing the focal construct.
First, small samples of academic and/or
practitioner subject matter experts can serve as
raters to determine whether they believe that a
selected measure assesses an intended construct
(Anderson & Gerbing, 1991; Govindarajan &
Kopalle, 2006; Hambrick, 1981; Hambrick &
Abrahamson 1995; Hinkin& Schriesheim, 1989;
Mackenzie, Podsakoff, & Fetter, 1991; Schrie-
sheim, Powers, Scandura, Gardiner, & Lankau,
1993; Subramaniam & Venkatraman, 2001). For
example, Nadkarni and Narayanan (2007b)
consulted 14 industry analysts and 14 strategy
professors as they developed a measure; such
approaches are common in the development of
items for questionnaires (Hinkin, 1995). Studies
using unobtrusive measures can follow suit and
obtain evidence a priori that themeasure intended
for use has content validity in the eyes of raters
before applying the measure to a broader sample
(Lawshe, 1975).
Second, convergence, divergence, and
robustness across measures can be assessed.
A benefit of unobtrusive measures is that they
allow scholars to utilize a multitude of data
sources. Scholars should leverage this benefit by
162 Organizational Psychology Review 4(2)
Table 3. Recommendations to enhance unobtrusive measurement.
Recommendation Points of importance Examples
Interrelated foundational recommendations
1. Ground the measure in
theory
1. Provide theoretical rationale why
the measure is indicative of and
adequately assesses the construct
 Commitment to status quo
(McClelland et al., 2010)
2. Accumulate evidence that
an unobtrusive measure is
assessing the focal
construct
1. Use subject matter experts to
assess content validity a priori
 Collective beliefs (Nadkarni
& Narayanan, 2007b)
2. Assess convergence, divergence,
and robustness across unobtrusive
measures of the construct
 Use multiple measures in
analyses.
 Treat multiple measures as
items and aggregate to a
single measure of the
construct
 Hubris (Hayward &
Hambrick, 1997)
 Heuristics (Bingham et al.,
2007)
 Narcissism (Chatterjee &
Hambrick, 2007)
3. Use unobtrusive methods in
concert with other approaches to
cross-validate
 Personality (Vazire &
Gosling, 2004)
4. Address potential confounds in
measure
 Avoid information sources
or observations with clear
biases
 Use multiple observations to
compare across measures
and assess mean-level and
covariation as is common
with raters (Bliese, 2000;
James et al., 1984; Kozlowski
& Hattrup, 1992)
 Compare sources (Fiol,
1991)
 Interrater reliability
(Chatterjee & Hambrick,
2011)
Other recommendations
1. Thorough discussions of
measures
 Outline limitations of measures and
suggest ways to address those
limitations; in doing so, perhaps
identify additional tests to
demonstrate validity
 Optimism (T. C. Campbell
et al., 2011)
 Overconfidence
(Malmendier & Tate,
2008)
2. Address selection bias
through design and,
where needed, analytical
corrections
 Consider whether sample
systematically differs in a way that
affects selection/inclusion into
sample (Heckman, 1979)
 See reviews by Berk (1983);
Stolzenberg & Relles (1997);
and Winship & Mare (1992)
3. Improve access to quality
and diversity of
information
 Work more directly with
organizations that gather and store
data
4. Continue to use ingenuity
and creativity in measure
development
 Leverage possibilities through
‘‘creative and opportunistic’’
thinking (Webb et al., 1966, p. 2)
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demonstrating that multiple unobtrusive mea-
sures converge, that measures of other constructs
diverge, and further that the analyses are robust
across various measures of the same construct.
For example, noting the limitations of a single
unobtrusive measure of a psychological con-
struct, several scholars have employed multiple
measures and interpreted results across measures
through triangulation or factor analysis (Bing-
ham, Eisenhardt, & Farr, 2007; Chatterjee &
Hambrick, 2007, 2011; Hayward & Hambrick,
1997; Hill, 1995; Malmendier & Tate, 2005,
2008). Similarly, like the measurement of psy-
chological constructs using survey instruments,
scholars can treat individual unobtrusive mea-
sures as items and use appropriate psychometric
practices to assess whether the measures can be
aggregated (e.g., Hinkin, 1995, 1998). Scholars
should consider the theoretical rationale of the
unobtrusive measures treated as an ‘‘item’’ prior
to aggregation to make sure that items are
specified in the same fashion, however. That is,
some unobtrusive measures rely on reflective
logic while others rely on formative logic.
Researchers should not include both formative
and reflective items in aggregated measures and
should consider whether formative measurement
of the focal construct is warranted (see for
example, Diamantopoulos, Riefler, & Roth,
2008; Edwards, 2011).
Third, scholars can employ unobtrusive
measures in concert with other measurement
approaches to cross-validate (Campbell &
Fiske, 1959; Creswell, 2007; Edmondson &
McManus, 2007). For example, scholars can
attempt to measure constructs via question-
naires using validated instruments and compare
results with those from unobtrusive assessments
in order to assess validity. Barsky et al. (1997)
work assessing individuals’ risk tolerance
serves as a good example of the latter approach.
They first measure focal individuals’ responses
using a validated survey instrument and then
relate those responses to various behaviors
(smoking, drinking, purchasing insurance, and
investing strategies). These behaviors in turn
serve as the basis of subsequent unobtrusive
measures of risk tolerance (e.g., Cronqvist
et al., 2012; Dohmen et al., 2005). This approach
to cross-validation may be insightful to others
wishing to validate unobtrusive measures as
well. Research by Vazire and Gosling (2004)
cross-validating measures across approaches is
also informative.
As an added benefit of using multiple mea-
sures (whether multiple unobtrusive measures
or using unobtrusive measures in concert with
other approaches), as Carter, Daniels, and
Zickar (2013) note, is that this approach helps
avoid the philosophical deadlock that occurs
when only one type of evidence is provided
since only scholars who believe in the validity
of the approach used will be convinced. Rather,
given the multitude of unobtrusive measures
possible, using several in concert and cross-
validating with other approaches can help sway
skeptics of any single measure or approach.
Beyond determining whether the unobtrusive
measure adequately assesses the focal construct
and not others, several methods can be employed
to remove other confounds as well. Along these
lines, our fourth recommendation is that scholars
employ soundmethodology to address confounds
associated with the context in which the infor-
mation that is utilized was initially collected.
Depending on the information source utilized to
develop an unobtrusive measure, the contextual
conditions associated with that information may
alter the content and hence confound measure-
ment. Scholars can address this by giving careful
consideration to which information source they
use, with emphasis on avoiding information
sources or observations of a source that have clear
biases. Beyond exercising care to avoid selecting
information with obvious confounds, using
multiple observations can help purify the mea-
sure to contextual effects. For example, multiple
observations of the same language source (e.g.,
letters to shareholders or e-mails) can help
determine whether the language utilized is con-
sistent across different observations of the same
information source over time. For example, Fiol
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(1991) uses both annual statements and internal
company documents, finding that the two did not
differ significantly. Such an approach helps to
provide evidence that confounds associated with
the source are not biasing measurement. Simi-
larly, usingmultiple observations acrossmultiple
language sources (e.g., using a memo and a bio-
graphical statement) can help to determine
whether language used is similar across med-
iums. Such determinations can be made by
making mean-level and covariation assessments
to provide evidence that the context of any single
observation is not biasing themeasure,much as is
done with raters (Bliese, 2000; James, Demaree,
& Wolf, 1984; Kozlowski & Hattrup, 1992).
Other recommendations
Beyond the interrelated foundational recom-
mendations for improvingmeasurement, we note
four suggestions for researchers who wish to
employ unobtrusive measures in future research.
First, unobtrusive measurement would benefit
fromamore thoroughdiscussionof themeasures,
particularly with respect to both potential lim-
itations and the presence of any alternative
explanations. Although journal space is often
limited, expanding the discussionof themeasures
serves multiple purposes: it may help the
researchers identify post hoc analyses they can
conduct to either address the limitations of a
measure or rule out alternatives; it may help
others identify ways to improve measures in
future research; and finally, it may improve the
paper in the eyes of the readers. As Geletkanycz
and Tepper (2012) argue in an editorial on
publishing, the best discussion sections outline
limitations and suggest future research to address
those limitations. We view the work of Mal-
mendier andTate (2005, 2008) as a good example
of discussing various factors that confound their
measure of overconfidence based upon option
exercise. Not only were the authors able to
address some limitations in post hoc tests, but
subsequent work has been able to address lim-
itations in their measurement (T. C. Campbell
et al., 2011; Jin & Kothari, 2008); further, this
conforms with the Geletkanycz and Tepper rec-
ommendations on improving the paper for the
reader.
Second, scholars need to consider selection
bias either through careful design or through
analyses using Heckman (1979) style selection
corrections where necessary. Although a full
discussion of selection bias is outside the scope
of this article, if systematic selection into the
sample is based upon information availability,
then to the degree that this creates a systematic
relationship with the variable of interest, the
focal relationship may be biased by selection
(for comprehensive reviews, see Berk, 1983;
Stolzenberg & Relles, 1997; Winship & Mare,
1992). Selection bias will be more pressing in
certain contexts than in others. For example, a
representative sample of language usage from
social media (e.g., Facebook, Twitter) may
have a degree of naturally occurring selection
bias in that access to the technology and sub-
sequent knowledge to post on social media is
not uniform across individuals in society.
However, scholars should consider whether
selection into the sample and/or the information
source systematically varies across subjects and
the degree to which this confounds the internal
validity of their measures (see also Cook &
Campbell, 1979, with respect to the effects of
selective assignment into the study).
Third, researchers would be well served to
consider ways to improve their access to and
quality of unobtrusive information sources. Not
only can additional access to data help with the
development of unobtrusive measures, but
thinking about how to capture quality infor-
mation may also be beneficial. For example,
scholars may want to consider collaborating
with organizations, appealing to managers or
boards of directors, and working with firms to
provide some service in return for participation
(e.g., training, consulting, data analyses) to gain
access to information sources. This is not to
suggest that partnerships are always beneficial
as involving a partner may lead to other
Hill et al. 165
problems in design and practical implementa-
tion that scholars wish to avoid. With that said,
given that unobtrusive measures often draw
upon data created for some other purpose,
scholars can certainly benefit from working
more directly with organizations that gather and
store data to improve both access to and quality
of information at their disposal.
Lastly, although extant approaches offer a
sound foundation for scholars to draw upon as
they seek to assess psychological constructs of
individuals with unobtrusive measures, future
investigators should build upon the techniques
highlighted here. As many of the measures
illustrate, researchers employ a great deal of
ingenuity and creativity in unobtrusivemeasures.
We join Webb et al. (1966, p. 2) in espousing
‘‘creative and opportunistic’’ thinking to identify
measurement possibilities, as these traits will be
of benefit in future investigations as well, par-
ticularly in light of the increasing availability of
both information and processing capability that
may enable scholars to tap new sources of infor-
mation in assessing individuals’ psychological
constructs. So long as sound theoretical linkages
can be drawn to the underlying characteristic
being investigated (that is, that they are grounded
in theory) and steps are taken to ensure validity,
there are few bounds to how scholars can assess
psychological constructs.
Conclusion
Measurement of psychological constructs in
organizational research has been dominated by
the use of a limited number of approaches—
namely, those that require the cooperation of
either a focal subject or an alternate respondent
who knows the focal subject (Morgeson et al.,
2007; Oh et al., 2011; Ones et al., 2007;
Zimmerman et al., 2010). We highlight an alter-
native approach to measuring psychological
constructs that does not require a respondent’s
cooperation—using unobtrusive measures—and
offer several recommendations for effectively
employing them.While effective employment of
unobtrusive measures offers scholars several
benefits, these approaches are by nomeans a ‘‘be
all, end all’’ for measuring psychological
constructs. Rather, various approaches to mea-
surement are necessary tomore fully develop our
understanding of the role of individual psychol-
ogy in organizations. Given the increased
availability of, and ability to capture, information
from which to base unobtrusive measures
coupled with limitations inherent in any
measurement approach, much can be gained by
leveraging opportunities for unobtrusive mea-
surement in future research.
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